The literature provides scant guidance in effective quality assurance strategies concerning the use of electroconvulsive therapy (ECT) for the treatment of psychiatric conditions. Numerous guidelines are published that provide guidance in the delivery of care; however, little has been done to determine how a program or facility might ensure compliance to best practice for safety, tolerability, and efficacy in performing ECT.
Q uality assurance is imperative in today's health care landscape. Finding ways to establish and measure evidence-based standards of care is a critical first step in this endeavor. Electroconvulsive therapy (ECT) is a well-established and highly effective treatment in psychiatry, due in no small part to extensive study geared toward refinement of technique and study of efficacy. However, quality assurance efforts related to implementation of the procedure remain largely underdeveloped. Previous literature concerning quality in ECT has focused on large-scale analysis of national trends or impacts of accreditation processes without supplying practical, tangible recommendations for how to implement quality interventions on smaller or program-specific scales, particularly within the United States. Although quality ECT care relies on adherence to evidence-based guidelines, differences among facilities still exist in the adaptation of practice standards in ECT. 1 Despite the variations found across ECT practice, there is a general agreement among clinicians that ECT should be outcome focused. Developing specific and consistent quality standards that can be used to monitor patient safety and program compliance is a crucial step toward ensuring best practice for safety and efficacy of ECT. Standardized documentation of safe and effective care can also potentially reduce stigma and raise awareness of the usefulness of this very important technique as health care delivery changes into a more quality data-driven environment. Through the lens of clinical guidelines, quality measure techniques such as procedural auditing can assist in identifying whether best practice is being followed and facilitate efforts to continuously raise care performance. 2 
BACKGROUND AND SIGNIFICANCE
The project was implemented in a small community-based hospital in the southeastern United States. The 245-bed hospital features both inpatient and outpatient surgical services and an attached 62-bed acute psychiatric stabilization unit. The ECT program was established in 2014 and performed 467 procedures in the year 2016. Before this initiative, the facility had a policy to guide ECT procedures. The policy provided directives as to who can perform ECT and anesthesia services, specific guidelines for treating minors with ECT, and general instructions for performing ECT. Lacking, however, were quality assurance protocols and more specific outlines for performing care including frequency of consent for anesthesia and ECT, delegation of care tasks, standards for preprocedural testing, and documentation requirements. To measure compliance with established protocols, the facility was using an audit tool designed to evaluate general surgery procedures. As a result, areas of ECT delivery that might significantly impact safety were left unexamined, whereas areas that had little or no impact on ECT (eg, sterility, draping, site marking, documentation of blood loss, and specimen removal) were routinely examined. The process therefore had little impact on assuring quality or assisting staff and providers to recognize areas for improvement in their ECT program. The purpose of this project was to develop a quality assurance strategy specific to ECT. It was first necessary to define the criteria that would indicate the degree to which the program fulfilled or exceeded a minimal set of requirements and then devise a means of auditing the procedures. Once the audit process was successfully piloted, it was possible to make recommendations for improvement, revise facility policy, and integrate ECT outcomes into the broader quality assurance efforts of the hospital.
METHODOLOGY REVIEW
The concept of auditing and feedback as a means of promoting quality assurance is common in health care. The literature search related to this technique included search of online databases including: Cumulative Index to Nursing and Allied Health Literature Complete, PubMed Medline, Joanna Briggs Institute, Cochrane Library, and the Journal of ECT. Search terms included "electroconvulsive therapy," "audit," "quality," "compliance," and "audit and feedback" in varying combinations. Search limits included availability in English, publication within 10 years, and full-text availability. Results not closely related to the intervention of auditing were eliminated. An obvious scarcity of evidence exists regarding auditing interventions directed specifically toward ECT care, with only 3 articles recognized to meet criteria. Many articles involved the use of auditing in nonprocedural and nonsurgical settings.
A comprehensive Cochrane review 3 was conducted in 2012, which analyzed 140 randomized trials across medical settings where audit and feedback were considered the core intervention. Audit and feedback were found to generally lead to small but potentially important improvements in professional practice. Greater effect was noted when health professionals were not performing well at baseline, when the person responsible for audit and feedback was a supervisor or colleague, when the intervention was provided more than once, and included clear targets and action plans. A supplement to the Cochrane Review 4 was completed in 2014, which provided a systematic review to determine if new randomized trials have added to knowledge regarding audit and feedback. Although the review agreed that audit and feedback can effectively improve quality of care, there was little evidence of progress noted since the initial Cochrane Review. Reviewers did note that nonphysician providers seemed to have more effect from clinical auditing. Problematically, there were inadequate details provided regarding the effective elements of successful feedback. Another high-quality source included the meta-analysis completed by Hysong and Hysong, 5 which reviewed 19 randomized studies on the impact of audit and feedback. Results found a modest but significant effect and concluded that audit and feedback was a reasonably effective tool for changing provider behavior and quality of care. Specific suggestions for performance included frequent delivery of feedback and delivery in writing.
The studies that specifically addressed ECT care had limited quality and often had small sample sizes. Ulhaq et al 6 completed a baseline service audit to determine compliance to National Institute for Health and Care Excellence (NICE) guidelines at John Connolly Clinic in London (2016). A tool created based solely on NICE criteria was used to identify areas for ECT practice improvement and highlighted the need for role clarity and improved documentation. Another study by Onalaja et al 7 used auditing and feedback to evaluate an inpatient program's compliance to an "ECT care pathway," also compiled from NICE guidelines but with additional Royal College ECT Accreditation standards. The authors advocated for the use of a care pathway in delivery of ECT to monitor variance to help assure good practice in the use of ECT. Lastly, Lamont et al 8 evaluated an ECT service at a general hospital in Sydney, Australia, using 2007 Royal Australian and New Zealand College of Psychiatrists standards and cited auditing as essential for quality improvement processes. These studies did not address the long-term effects or outcome changes that might have been impacted.
Methods to ensure documentation compliance also seemed particularly pertinent to the clinical question. Onerheim et al 9 reviewed the effect of audit and feedback on pathology reports in breast cancer surgery, finding a notable improvement in the quality of documented reports after surveillance. The quality of referral letters in primary care also found utility in implementing an audit and feedback intervention that used a scored checklist to improve documentation standards. 10 Many areas of health care have considered the effects of audit and feedback through quasi-experimental means. Knaup et al 11 completed a meta-analysis of 12 controlled (not always randomized) studies that addressed the implications for specialist mental health care. Feedback interventions used in mostly outpatient settings in the United States and United Kingdom showed a small but statistically significant effect on short-term outcomes but sustained effects have not been demonstrated. Kristensen and Hounsgaard 12 described the audit and feedback as useful in retrospective, systematic monitoring, and evaluations of daily practice within stroke rehabilitation care, particularly when standardized assessment tools and repeated feedback were used. Audit and feedback also improved nurse practitioner adherence to clinical practice guidelines regarding cancer pain treatment, particularly in improving documentation of care. 13 In addition, audit and feedback was used in effectively reducing severe postpartum hemorrhages 14 and improving compliance to blood transfusion bundles. 15 Dupont et al 14 highlighted the usefulness of institutional support, allowing participation to be included as work time, respect for the facilitator, consideration for every participant, objective assessment through a standardized form, focus on decision-marking processes rather than individual mistakes, and conclusions expressed in terms of improvement strategies. In addition, Bogert et al 15 found that timely individual feedback was more effective than team-level feedback and that, when the feedback was discontinued, compliance rates dropped.
Although there is clear variability in how powerful the effect of auditing and resultant feedback can be based on nuances in delivery and practice settings, the previously mentioned literature review suggests that audit and feedback creates at least a small to moderate positive effect on care. More study is needed to further develop evidence about the use of audit specific to delivery of ECT and how outcomes of care might be improved. In addition, there was a consistent lack of evidence noted throughout the literature review on how feedback efforts might be organized or delivered to optimize improvement and what elements of delivery were critical for the intervention to be successful.
GUIDELINE REVIEW
The concept of quality assurance within ECT has historical context involving numerous experts, agencies, and accrediting organizations. Although no current guideline on ECT administration is necessarily followed internationally, each guideline offers insight on how ECT quality should be determined and reflect some of the chronological changes in the management of ECT care. In the 1970s, the first ECT clinical guideline was published by the American Psychiatric Association (APA) Task Force on ECT and was later revised in 1990 and 2001. In addition, the United Kingdom, Canada, Australia, and New Zealand have each published their own guidelines offering additional recommendations. Accreditation based on adherence to guidelines has also been a point of contention, leading to the ECT Accreditation Service founded in 2003 by the Royal College of Psychiatrists and the Scottish ECT Accreditation Network founded in 2010. Currently, no such ECT-specific accreditation process exists for providers in the United States. Several guidelines were compared for this project to outline what essential elements of safe and effective ECT care might be. Guidelines reviewed included APA Task Force Report, 16 Royal College ECT Accreditation Standards, 17 ECT Recommendations for Health Authorities of British Columbia, 18 and Scottish ECT Accreditation Network standards. 19 Figure 1 details the resultant audit tool that was drafted.
As the largest organization of ECT providers, International Society for ECT and Neurostimulation provides members with a directory. Using this list, efforts were made to contact other ECT programs in the United States to determine previous attempts other facilities used to measure and document quality of their ECT programs. Although response was limited in receiving actual tools used in practice, a few program coordinators were willing to share general criteria used in their programs for procedural quality auditing. However, it seems prudent to note that, out of 11 programs that responded to requests for contact, only 2 reported any quality assurance processes in place. Influence from other providers of ECT already engaging in quality efforts were used in compiling appropriate aspects of care for the auditing tool and to compare the various approaches to procedural auditing.
METHODS
This quality initiative was completed over a 6-month time frame and followed a series of steps guided by the Plan-Do-Study-Act (PDSA) framework by defining criteria and setting standards, monitoring performance, identifying divergences, and lastly changing practice. The clinical audit PDSA framework allows for continuous quality improvement through a concise series of steps and is easily repeated in later quality cycles. In addition, this process allows for follow-up to previously realized deficiencies while allowing visibility for other areas that may need improvement. 20 Using the PDSA clinical audit framework, a quality strategy was formulated through the following steps:
1. A checklist-type audit tool was developed based on clinical guidelines as noted above combined with staff input, facility policy, and peer ECT program recommendations. These recommendations were informed by a careful comparison of existing care guidelines including APA, Royal College of Psychiatrists, Scottish ECT Accreditation Network, and ECT Recommendations for Health Authorities of British Columbia. The guideline review helped to determine what elements of care were important for the measurement of quality in designing an effective audit tool. The project was reviewed by the University of South Carolina Institutional Review Board and was determined to be exempt from human subjects' oversight. Once a draft of the audit tool was created, an interprofessional ECT task force was convened to review the tool and discuss barriers to implementation. Piloting of the tool was approved by the facility quality director. 2. A pilot audit was performed for 10 procedures to determine the practicality and ease of use of the tool. The audit tool was then tested by another registered nurse not directly involved in the ECT program to determine transferability. Making criteria as specific as possible helped in making results more consistent between audit users. Adjustments were made based on identified barriers. Some of these changes included adding more specific time frames to preprocedural testing parameters, specifying consent frequency, and addition of urine pregnancy testing parameters. 3. In this facility, the ECT coordinator is responsible for directing all quality assurance efforts and providing leadership regarding resultant practice changes. The ECT coordinator is best situated to perform regular clinical audits and to direct the ECT Task Force initiatives. 4. Staff who worked regularly with ECT (including both nurses and physicians) were given a copy of the ECT audit tool and educated regarding the new quality improvement process before FIGURE 1. Revised audit criteria. This figure details the revised quality criteria that were established to measure program compliance and recognize areas for quality development. The quality criteria were separated into preprocedural, intraprocedural, and postprocedural standards. Each standard is accompanied by a rationale for its inclusion, either by existing ECT quality guidelines, hospital policy, Joint Commission standards, or peer program/staff collaboration.
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Quality Assurance Strategy for ECT initiation. This allowed an opportunity to address any questions regarding current procedural processes or documentation. 5. Audits were conducted once monthly by the ECT coordinator (bachelor of science in nursing), targeting all procedures that occurred over the previous month through retrospective chart review. Every procedure was reviewed for the first 2 months, with a plan to reduce future auditing to approximately 10% of monthly procedures. It was critical that the auditing process review a representative sample of cases such as inpatient, outpatient, acute course, maintenance, and a variety of diagnoses. A formal written review of audit findings was presented to ECT staff members including direct care staff, providing psychiatrist, director of quality, and director of surgical services. 6. Results from monthly audits were analyzed, and outcomes were thoroughly described. Considerations for possible practice changes were based on areas of concern and compliance rates were compared against target goals. The new quality audit process was critiqued by staff to determine if it was still feasible and met the program's clinical needs. 7. In the future, staff will be updated regarding recognized deficits through individualized meetings and additional ECT Task Force meetings as necessary. The ECT coordinator, who takes responsibility for ECT quality assurance efforts, should direct these meetings and review previous audit benchmarks so that accountability for performance can be encouraged. The results were integrated into the hospital's quarterly quality committee meeting to create a sustainable and integrated quality assurance protocol. Policy changes were suggested to better align with audit criteria and available guidelines.
RESULTS
There were strengths and barriers to implementation of this quality assurance strategy. The developed audit tool was more helpful in realizing areas for potential improvement in clinical practice and consistently revealed more practice deficits than the previous general surgery audit. The results were more specific and allowed for easier translation into an action plan for correction. However, the newly developed audit tool did take longer to complete than the general surgery audit largely due to having to locate information from several sources including the electronic record, paper chart, and scanned documents. Each audit took the ECT coordinator an estimated 15 minutes to complete. The audit also provided clarity on opportunities to enhance the facility ECT policy in accordance to the audit, including a specified consent frequency, detailing elements of comprehensive procedure documentation, clarifying roles/tasks, specifying parameters for preoperative testing, and refining discharge procedures.
Although nurses conveyed satisfaction with knowing exactly what criteria was expected, a few nurses discussed concern that the criteria were excessive in some areas. For example, the criteria originally called for temperature to be measured in the last set of vital signs before discharge. However, nurses noted the temperature is already measured in the first recovery phases after treatment. Simplification of the audit tool included eliminating duplicate tasks revealed by ECT staff review. In addition, nurses expressed some confusion over which staff members were responsible for some tasks, including administration of the outcome monitoring tools (eg, PHQ-9) or ensuring the laboratory results were current. The need for role clarification and adapting more thoroughly described standards (consistent with the new audit criteria) through policy revision became imperative. A more collaborative relationship formed with the anesthesia staff, who seemed to appreciate being involved in determining care standards and in having the ECT coordinator assist in ensuring standards were being monitored according to their directives.
Although the focus of this project was the development of an evidence-based strategy for quality assurance in ECT, there were possible practice issues revealed by the audit process (Fig. 2) . During the comprehensive audit of all ECT procedures performed during the months of May and June 2017 (N = 87), there were findings that will require future exploration and discussion including lack of documentation for postanesthesia evaluation by the primary anesthesia team, missing elements of postprocedural vital sign documentation, and deficits for the preparation and care of patients noted to be of child-bearing age or diabetic through urine pregnancy testing and blood glucose checks. Many of these deficits had not yet been adequately addressed by the facility policy and were integral in pinpointing necessary policy revision to promote future compliance. The quality criteria continued to develop after this initial review, due in large part to continual dialog with the facility administration and the providers. The sustained use of auditing practices through the revised quality criteria will be useful in confirming these deficits as part of the larger quality assurance strategy and will guide future activity. It is important to note that the quality standards will likely need even further revision in the future based on evidence advancement and evolving facility demands.
DISCUSSION
The literature provides scant information about effective quality assurance processes for electroconvulsive therapy. Anecdotal reports from other ECT programs also offered little evidence about best quality assurance practices. Contacts with 11 facilities that included ECT as a treatment option revealed a notable absence of quality assurance protocols in use. As noted previously, the application of surgical quality assurance methods to ECT procedures is ill-fitting. This project demonstrates the feasibility of implementing a quality assurance framework to monitor ongoing procedure quality in the delivery of ECT. Quality assurance begins with appropriate audit measures tailored for ECT procedures. Audit reports then provide the basis of action plans, interventions, and reevaluation. Published guidelines, the facility's policies and procedures, and program characteristics affected the audit strategy implemented for this project.
The ECT guidelines reviewed were consistent across many parameters. However, certain recommendations, such as elements of adequate medical work-up before ECT, varied considerably among guidelines. Other clinically relevant aspects of care (eg, frequency of testing for ongoing treatment) are a largely neglected topic in the literature. Until a more substantive evidence base is ascertained, provider preference will likely dictate these issues. Each patient is unique, requiring patient-centered adaptation of care based on clinical presentation. Compliance with institutional standards, even those not directly derived from established guidelines, remains a useful measure of consistency of care that can be evaluated in association with patient outcomes and used to inform practice.
In the design of this project, institutional standards were considered when ECT guidelines were clear about important aspects of care, but nonspecific as to their measurement. Cognitive monitoring was a consistent recommendation found in guideline review, but there was no consensus as to best practice. Several suggestions were found in the literature regarding use of assessment tools that target specific cognitive domains affected by ECT and appropriate frequency of testing. Rasmussen 21 provides a concise comparison of available recommendations. At this project site, a Likert-type assessment of subjective memory function is administered before each treatment; however, no validated tool has been integrated into policy. Further studies exploring cognitive testing in the context of ECT are required to establish a comprehensive yet practical and validated battery for regular use. Quality standards will need to be amended to reflect these recommendations as new evidence becomes available. In the interim, this facility will continue to use assessment of orientation before and after procedure as well as routine subjective assessment of cognition/memory impairment, which will alert staff and providers to changes in patient status that merit follow-up. This project demonstrates that auditing is an effective method of evaluating compliance with current standards regardless of the specific tool adopted for cognitive monitoring in a particular facility. Ongoing quality improvement efforts will facilitate modification of facility standards and policies in accordance with emerging evidence.
The setting of this project is a small, growing program with a distinct process that may not be representative of national ECT care trends or other facility policies or standards. Auditing strategies may be adapted to reflect institutional characteristics, patient populations served, and available resources. The ECT clinical coordinator at the project site completed the audits and reviewed the data for the project. This increased validity and feasibility as expert insight and the availability of a dedicated ECT team member informed audit strategies. Universal auditing of every procedure during the 2-month pilot project allowed inclusion of inpatient and outpatient procedures and ensured that diverse patient populations were represented (eg, those with chronic medical conditions, those being treated for indications other than depression, and those in both maintenance and acute phase ECT).
Expanding the scope of surveillance will be important for maturation of quality efforts at the project site. Although the audits helped to evaluate more technical features of care, they did not address how providers were serving the subjective needs of patients or how patients experienced care. Moreover, because criteria were measured retrospectively it is possible that documentation of care failed to align with the reality of care provided. Incorporation of real-time or direct observation of care delivery would add further insight into program strengths and opportunities for improvement. Ultimately, these nuances reflect the importance of tailoring quality efforts to individual facilities as appropriate.
CONCLUSION
Quality assurance is a well-established aspect of providing care, not only in terms of ensuring safety but also in promoting health care system accountability and value of services. Without establishing evidence-based quality standards for ECT, actual quality is assumed and quality improvement is unattainable. The ECT is a highly technical procedure, perfectly amenable to the scrutiny of observation and guidance by clinical standards. Although criteria will vary somewhat based on facility policy and provider preferences, it seems prudent that care be measured objectively. The provision of quality ECT is the responsibility of the team as a whole, and ongoing efforts are necessary to promote consistent, highlevel, guideline-based patient care. As Coffey 22 contends, a "quality chasm" still exists in ECT care. Developing a practical mechanism for monitoring procedural quality is just one opportunity to reduce this gap. This project illustrates the potential value of examining provision of ECT care by highlighting both areas of achievement and areas in need of attention. A comprehensive quality assurance protocol for the delivery of ECT will combine regular clinical audit and team-based problem solving to address clinical issues as they are identified. Consistent outcome reviews and system revisions will contribute to long-term success. This dynamic process will promote improved outcomes for patients, providers, and the facility. 
